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57. Proposed b J. C. NAGLE, M. A., M. C. E., Professor of Civil Engineering, Agricultural and Mech- 
anical College of Texas, College Station, Texas. 

Over the intersection of two incilined planes slides a cord of uniformli imiass through- 
out its length. Find the equation to the path described by its center of grnvity. 

AVERAGE AND PROBABILITY. 
64. Proposed by HEINRY HEATON, M. Sc,, Atlantic, Iowa. 

A man is at the center of a circle whose diamneter is equal to three of his steps. If 
each step is taken in a perfectly randoimi direction, wlhat is tlle probability, (1), that he will 
step outside the circle at the second step, and, (2), that he will step outside at the third 
step ? 

55. Proposed by G. B. M. ZERR, A. M., Ph. D., Texarkana, Arkansas. 
It has been clear for 15 consecutive days, what is the chhance df the 16th day being 

cloudy ? 

56. Proposed by B. F. FINKEL, A. M., M. Sc., Professor of Mathematics and Physics in Drury College, 
Springfield, Missouri. 

Find the chance that the center of gravity of a triangle lies inside the triangle 
formned by tliree points ttiken at random within the triangle. [From WU zlliamson's Integral 
Calculus. 3 

NOTES. 

NOTE ON MR. BECHER'S ARTICLE IN OCTOBER NUMBER OF MONTHLY. 
BY J. B. BALDWIN, DAVENPORT, IOWA. 

In Franklin A. Becher's article for the October number, (Vol. III), 
I notice he says, "Multiplying an infinite number by another gives us infinity of 
a higher power, or dividing gives us infinity of a lower power." 

How does he reconcile the latter part of this statement with Wallis's ex- 
pression for the value of 7r, 

2.2.4.4.6.6.8.8 ..... 
1a.3.3.5.5.7.7.9 . 

In this expression, we have the quotient of two infinite numbers equal to 
a finite number. 

Mr. Lilley's criticism (MONTHILY VOl. IIT. No. 3.) of the solution IV. 
(MONTHLY, V01. II., page 190) is undoubtedly valid, but the statemenlt that 
"Todhuniter failed to produce a direct proof of it" is probably incorrect. The 
theorem is given by Todhunter (Euclid, page 316) and in a note at the bottom of 
page 317 he says, "For the history of this theoremn see Lady's and Gentlemen's 
Diary for 1859, page 88." If any reader of the MONTHLY has the Diary for that 
year I s'hould be very mu0h pleased to see the history of this theorem published 
in the MONTHLY. Todhunter's proof of the theorem is indirect, but that does not 
argue that he was unable to discover a direct proof. I remember that many 
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years ago when reading Todhunter's Euclid I attempted a direct proof of this 
theorem but failed. The proof on page 157, Vol. II. of the MONTHLY iS a direct 
proof and, with the exception of a few mistakes in lettering, seems to be free 
from objection. A slikht simplification may be made by proving the equality of 
the trianigles ADB, BFA, instead ADF, BDF. WM. E. HEAL. 

MULTI-DIRECTIONAL GEOMETRY. 
BY JOHN N. LYLE, PH. D., BsENTONVILLE, ARKANSAS. 

The concept plane, rectilineal angle implies that there are straight lines and 
also, that they are located in different directions. 

Hence, no system of plane geometry or of spherical geometry for that mat- 
ter, is free froin assunmptions regarding "direction." 

In some geometrical systems, however, larger use is made of "direction," 
both word and thilng, than in others. Euclid, by his three geometrical axioms 
and his three postulates places restrictioni upon "ditectional geometry" which 
cannot be relaxed without endangering these axioins and postulates. 

According to the Euclidean geometry there is but one straight path from 
the point A to the point B. That path narks the direction from A to B. 
A body moving in this direction on this path approaches B until B is reached. 
A body moving in the opposite direction along the same straight path recedes 
farther and farther from B. 

This is the pure Euclidean doctrine, clear anid strong, free fromn the sus- 
picion even of a hypothetical "point at infinity" where ungeometrical deeds are 
reported to be done. 

According to the Euclidean view, then, there is but olne direction from A 
to B. According to Olans Henrici's view as given in the Article oln Geometry in 
the Ninth Edition of the Encyclopaedia Britannica there are at least two direc- 
tions diametrically opposite to each other from A to B; olne direct anid finite in 
lenigth; the other roundabout via "the point at intinity." 

This latter route can hardly be called "air line." Let us notice just one 
logical difficulty. Every path that reaches B drawn from A must be conitinuous. 
But a contilnuous line with two ends A and B must be finite. Hence, the 
hypothesis that a con-tinuous line, infinite in length, cani be drawn between two 
points A and B is a flagranit violation of the logical law of Noll-Contradiction. 
By the way, this logical law is the bed rock on which the reductio ad absurdunt 
process of reasoning is founided. 

Another species under the geDus Directional hypothesis is the Multi-Dir- 
ectional hypothesis. According to this hypothesis B mnay be so located with re- 
spect to A that myriads of different straight lines mnay be drawn between the two 
points. That is, B is myriads of differenit directionis from A. This result seems 
to me to be absurd. Hence, for that reason, I would reject it. Many modern 
mathematicians, however, regard their hypotheses as beyond the reach of 
reductio a(d absu'rdu'm method and the fundamental laws of thought. 
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